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Prediction and Measurement of Sound Transmission Loss
for Multi—layered Acoustical Materials
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ABSTRACT

In this paper, the predictions and measurements of sound transmission loss(STL) are discussed
for various types of acoustical materials and carpets. Random incidence sound transmission losses
are measured by the sound intensity method. The in—house software HONUS2005 is used to
predict TL and estimate the various physical properties such as the flow resistivity, the structure
factor, the porosity, the Possion's ratio, and etc. After this estimation, various multi—layered
materials with a steel plate are measured and predicted. In particular, Carpets are assumed to be

membranes to predict acoustical

performance.

To confirm this assumption, double and

triple—layered cases are also observed including two different kinds of carpets.
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Table 1 The type of spacer as frequency range

100Hz< f <1000 Hz

50 mm

1000 Hz< f <6300 Hz 8.5 mm

Table 2 The type of speaker and excited frequency
range

50 mm 0 Hz< f <16OO Hz | 40 Hz< f <440 Hz

8.5mm 0 Hz< f <6400 Hz | O Hz< f <3200 Hz

EHA 270t
By 240m®
cut-off frequency 10(Hz

(a) A small model of the reverberation room

(b) A source room (the reverberation room)

(¢) A receiving room (the anechoic room)

Fig. 1 Experimental setup of transmission loss

840%x840(mm?) =718 AlH el
5x59] 25/ ZARE EAFT B4 %ﬁ% =
2ug pdEs] 99 2709 29AS A6 71
adﬂ-ﬂ-*ﬂﬂﬂi.é%zkw AHEE 297 ¢
Fo} 7FF34= Table 13 29 vFeRRich
3. MEdEy
o] AgAeA s &% HT AdFET=aH
(HONUS2005) Biote] 24?3} Bolton@e] B
Zr wpakol oigt wA G FAGY SEI By #
AL o] g3ttt Adyde ST w9 BA
Aof g *L°«l YAt FEe] AA 2UE
A gete] B ERol dit 2><2«l AdPdz &

¢

e By T8 $FYH 5L T 5 W 8
o 2R FRsh ARz et

2
pbopR=D ’+%6§y> ®)
t

vE =R 2000 (4)

R

A7 vimp v, & Hde) Al R
2 YA ok =Hde  x3}
wix,t)=W(x)” & 7183t 2 ()7 e O}EHQ}
2 2e] Hr

9]

oh’I 3

Mo
4N

R
v

ph-pt =Dk -0 m)= (5)
Jjo

HRASAUSIHI=E/AL7E A 11F, 2007d/1015



R S . - B A
Lk o ESEY ZUHEe #AES ¢ F gt ag=
vy =V © oy @ = gk Az SRS A A
& Y F Yk o9} e FeE = AHES
A1 (5)9 6)2 FHYoz FFT + Y uebd . ¥ s D]Q}o E}- :_'ogg ¢ A
ol g3t Zt As BAS FA5Ih

Heel tieh Ag PHE o} o] 7 F Yok
SR
YL YJIR

4
|:T J = jo 7 s ®

N
_?(_1‘
.
2
v
rlr
S
)
go

rlo |

Cl
o &2 A9 olojtt. mebA syl 4 (8)d)

e ol BE A

>
o]
s
ol
oX
o
It
=
1o
ox
Ho

OEs S dedde 7 58 A
_/,\..

wEAEY dedde Foz FHY 4 U}

|:Tm]total =[Tm ]1 |:Tm ]2 [Tm :In (10)

4. NEFAL U 2N

4.1 SENES 89 FF

=4 4 R % 4% 5 T2aRg o83
W FeEol Rl 2o vy Too) 9wt
A g ohjet ARe BAE 5% 5 v
=4 d5e 37 A3 S E5E dHolHE
AT,

FEFRPY), ZIXHEEED, FHxe

[e]

(GW)e] 3 A} FEE2 Fig. 29 2t} Fig. 2a),
= FA EAXNERY AF"E £7 YA}

0.8
€
&
‘0
E 0.6
=
8
‘g 04:-
E
0.2} : -
[p— prediction of PU [85K 20t]
| —— measurement of PU [85K 201] |
1000 2000 3000 4000 5000 6000
Frequency[Hz]
(a) Polyurethane (PU)
1 B : : : —
0.8-
8
E 0.6}
5
§ 04+
0.2
4 | === prediction of PET 20t
" | —@— measurement of PET 20t |
0 el L i ) T T T
1000 2000 3000 4000 5000 6000
Frequency[HZ]
(b) Polyester (PET)
1 S
0.8
g
E 0.6
&
2 0.4
0.2 o
, ‘ ————— prediction of Glass Wool 10t |
| | — measurement of Glass Wool 10t |
0 L R 1 L i I
1000 2000 3000 4000 5000 6000
Frequency[HZ]

(c) Glass wool (GW)

Fig. 2 Prediction and measurement of absorption
coefficient for normal incidence
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Fig. 4 Prediction and measurement of transmission loss
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Fig. 5 Prediction and measurement of transmission
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Fig. 8 Prediction and measurement of transmission
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Fig. 10 Prediction and measurement of trans—

mission loss for steel 0.8 mm, PET 20 mm
with carpet B
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